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REMARKS 

Upon entry of this response, claims 10-20 will be pending in this application. 
Claims 1-9 have been canceled. Claim 13 has been canceled as the recited feature 
(subcutaneous or intramuscular administration) is incorporated into claim 10. Amended 
claim 10 is fully supported by the specification at, for example, page 16, lines 10-12. 

New claims 15-19 are fully supported by the specification at, for example, page 
21, lines 1-9; page 11, lines 20-22, and page 29, Example 10. New claim 20 is fully 
supported by the specification at, for example, page 11, lines 4-8 and lines 14-19. 

Amendment to the specification regarding the description of Figures 2 A and 2B is 
fully supported by the specification at, for example, page 17, lines 10-14. Also, see the 
enclosed Habermann article (at page 52) that is referenced by the specification at page 
15, lines 23-24. No new matter is added. 

The Claims Are Definite 

Claim 1-14 are rejected under 35 U.S.C. 112, second paragraph, for allegedly 
being indefinite because they lack the "essential steps" (method of administration, 
location, effective amount and/or outcome of the treatment). 

The claims have been amended to recite these "essential steps". Thus, the claims 
are definite. 

The Claims Are Novel 

As will be explained in detail below, the claimed invention is novel because: 

* a myofascial syndrome (also called a "localized fibromyalgia") is not a 
fibromyalgia 
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* administration of a botulinum toxin directly to a site of pain (i.e., "trigger 
point") is different from administration of a botulinum toxin to a "location anatomically 
distinct from" or "distant from" a site of pain to treat the pain. 

The Borodic Reference 

Claim 1-13 are rejected under 35 U.S.C. 102(b) for allegedly being anticipated by 
WO 94/15629 (hereinafter "die Borodic reference"). The Borodic reference cannot 
anticipate the claimed invention because the Borodic reference discloses a method of 
treating a "localized fibromyalgia", not the claimed fibromyalgia. 

A "localized fibromyalgia" is not a fibromyalgia at all. In other words, a 
"localized fibromyalgia" is not a fibromyalgia, but is a myofascial syndrome. In fact, the 
Borodic reference clearly states that a "localized fibromyalgia" (i.e., a myofascial 
syndrome) is a different condition from fibromyalgia: 

Myofascial syndrome sometimes is misdiagnosed as 
fibromyalgia or fibrositis syndrome These terms in older 
literature may have been interchangeable with chronic 
muscular pain; therefore, myofascial pain sometimes can be 
viewed as a localized fibromyalgia. 

Fibromyalgia is a generalized syndrome characterized by 
tenderness within diffused distribution of muscle groups 
and associated systemic complaints such as sleep 
disturbances, generalized fatigue, chronic headaches and 
irritable bowel symptoms. These characteristics 
distinguish it from myofascial pain syndrome. 

The Borodic reference, paragraph bridging page 1 and 2, emphasis added. 

Further, Alvarez et al. (American Family Physicians 65(4):653-660, hereinafter 
tfc the Alvarez reference, enclosed herewith) states that, "myofascial pain syndrome is a 
common painful muscle disorder caused by myofascial trigger points. [] This must be 
differentiated from fibromyalgia syndrome..." (the Alvarez reference, page 653, first 
column, first paragraph), (emphasis added). 
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Thus, contrary to the allegation of the Office Action, a "localized fibromyalgia" is 
not a fibromyalgia, but is a myofascial syndrome; and the Borodic reference does not 
disclose a method of treating fibromyalgia. Accordingly, the Borodic reference cannot 
anticipate the claimed invention. 

The Paulson Reference 

Claims 1, 2, 4-7 and 9 are rejected under 35 U.S.C 102(b) as being anticipated by 
Paulson et al. (Movement Disorders. 1 1, 459 (1996), hereinafter "the Paulson reference"). 
The Paulson reference cannot anticipate the claimed invention because the Paulson 
reference teaches the administration of a botulinum toxin to a site that is different from 
that of the claimed invention. 

The claims recite that the site of administration is "anatomically distinct" from the 
site of pain relief. As defined by the specification, "anatomically distinct" means that 
the functional anatomy of the first and second locations is not contiguous, in a functional 
sense (the Specification, page 12, lines 21-23). For example, the head and back are 
"anatomically distinct". 

The Paulson reference, on the other hand, teaches the administration of the 
botulinum toxin to the same anatomical body part of where the pain is. For example, the 
Paulson reference teaches the administration of a botulinum toxin directly to a "trigger 
point" across the trapezius muscle (i.e., to the shoulder muscle) to treat a pain on the 
shoulder. Clearly the injection site of the botulinum toxin and the site of pain relief are 
not anatomically distinct, as they are both on the shoulder. 

Thus, the claimed invention is novel over the Paulson reference. 

The Asherson Reference 

Claims 1-9 are rejected under 35 U.S.C. 102(a) as being anticipated by Asherson 
et al. (J. Rheumatol 28(7), 1740 (1996), hereinafter "the Asherson reference"). The 
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Asherson reference cannot anticipate the claimed invention because the Asherson 
reference does not teach an administration of a botulinum toxin to an anatomically 
distinct body part of where the pain is. 

For example, the Asherson reference teaches the administration of the botulinum 
toxin directly to a "trigger point" (Office Action, page 4). However, the Asherson 
reference does not teach of the location of pain alleviation after an administration of 
botulinum toxin to a trigger point. The Asherson reference merely discloses that 
fibromyalgia patients have trigger points affecting the cervical area, upper shoulders, 
borders of the scapulae, and lower back, as well as medial aspect of knees, and that 
botulinum toxin injections into trigger points "offer more prolonged relief'. However, 
the Asherson reference does not teach that the trigger points and location of pain are at 
anatomically distinct locations. 

At most, the Asherson reference teaches an administration of a botulinum toxin 
directly to the site of pain ("trigger point") to treat the pain. For example, it is well 
known that a trigger point is a site of pain. Thus, the injection of botulinum toxin to the 
trigger points alleviates pain for these patients at these trigger points. However, the 
claimed invention recites that the botulinum toxin is administered to a location that is 
"anatomically distinct from" and/or "anatomically distant from" the location of pain (i.e., 
"second location") to treat the pain. In other words, the claimed invention excludes the 
step of administering a botulinum toxin directly to the site of pain to treat the pain. 

Thus, the claimed invention is novel over the Asherson reference. 

Terminal Disclaimer 

Claims 1-14 are rejected under the judicially created doctrine of obviousness-type 
double patenting over claims 1-32 of U.S. Patent No. 6,623,742 (hereinafter 
"the 742 patent"). 
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Applicant hereby submits a terminal disclaimer under 37 C.F.R. 1.1321(c) wiih 
respect to the 742 patent for claims M4 of the preseni application. Thus, the 
obviousness-type double patenting rejection should be withdrawn. The enclosed terminal 
disclaimer is unexecuted, an executed terminal disclaimer will be mailed shortly. 

Further, Applicant asserts that the terminal disclaimer is submitted for the sole 
purpose of administrative efficiency, and Applicant respectfully disagrees that the 
pending claims are obvious over the 742 patent. (The filing of a terminal disclaimer to 
obviate a rejection based on nonstatutory double patenting is not an admission of the 
propriety of the rejection. Quad Environmental Technologies Corp. v. Union Sanitary 
District, 946 F.2d 870, 20 USPQ2d 1392 (Fed. Cir. 1991), MPEP §804.02 II). 

In view of the foregoing, Applicant submits that the pending claims are in 
condition for allowance, and an early Office Action lo that effect is earnestly solicited. 



Respectfully submitted, 




Quan L. Nguyen 
Registration No. 46,957 



Date: February 27, 2006 

COZEN O'CONNOR 

1900 Market St. 
Philadelphia, PA 19103 
(215) 665-2158 (Telephone) 
(215) 701-2057 (Facsimile) 

Enclosures: 
Doc No. 2440440 
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Trigger Points: Diagnosis and Management 

DAVID J. ALVAREZ, D.O., and PAMELA G. ROCKWELL, D.O., University of Michigan Medical School, Ann Arbor, Michigan 

Trigger points are discrete, focal, hyperirritable spots located in a taut band of skeletal mus- 
cle. They produce pain locally and in a referred pattern and often accompany chronic mus- 
culoskeletal disorders. Acute trauma or repetitive microtrauma may lead to the development 
of stress on muscle fibers and the formation of trigger points. Patients may have regional, 
persistent pain resulting in a decreased range of motion in the affected musdes. These 
include muscles used to maintain body posture, such as those In the neck, shoulders, and 
pelvic girdle. Trigger points may also manifest as tension headache, tinnitus, temporo- 
mandibular joint pain, decreased range of motion in the legs, and low back pain. Palpation 
of a hypersensitive bundle or nodule of muscle fiber of harder than normal consistency is the 
physical finding typically associated with a trigger point, Palpation of the trigger point will 
elicit pain directly over the affected area and/or cause radiation of pain toward a zone of ref- 
erence and a local twitch response. Various modalities, such as the Spray and Stretch tech- 
nique, ultrasonography, manipulative therapy and injection, are used to inactivate trigger 
points. Trigger-point Injection has been shown to be one of the most effective treatment 
modalities to inactivate trigger points and provide prompt relief of symptoms. (Am Fam 
Physician 2002;65:653-60. Copyright© 2002 American Academy of Family Physicians.) 




bout 23 million persons, or 10 
percent of the U.S. population, 
have one or more chronic dis- 
orders of the musculoskeletal 
, system, 1 Musculoskeletal dis- 
orders are the main cause of disability in the 
working-age population and are among the 
leading causes of disability in other age 
groups, 2 Myofascial pain syndrome is a com- 
mon painful muscle disorder caused by 
myofascial trigger points. 3 This must be differ- 
entiated from fibromyalgia syndrome, which 
involves multiple tender spots or tender 
points. 5 These pain syndromes are often con- 
comitant and may interact with one another 
Trigger points are discrete, focal, hyperirri- 



Members of various 
medical faculties 
develop articles for 
"Practical Therapeu- 
tics. * This article is one 
in a series coordinated 
by the Department of 
Family Medicine at the 
University of Michigan 
Medical School Ann 
Arbor. Guest editor of 
the series is Barbara 5. 
Apgar, M.D., MS., 
who is also an associ- 
ate editor of AFP. 



TABLE 1 

Trigger Points vs. Tender Points 



Trigger points 



Tender points 



Local tenderness, taut band, local Local tenderness 

twitch response, jump sign 
Singular or multiple 
May occur in any skeletal musde 



May cause a specific referred 
pain pattern 



Multiple 

Occur in spedfic locations that are 

symmetrically located 
Do not cause referred pain, but often cause 
a total body increase in pain sensitivity 



table spots located in a taut band of skeletal 
muscle. The spots are painful on compression 
and can produce referred pain, referred ten- 
derness, motor dysfunction, and autonomic 
phenomena. 4 

Trigger points are classified as being active or 
latent, depending on their clinical characteris- 
tics. 3 An active trigger point causes pain at rest 
It is tender to palpation with a referred pain pat- 
tern that is sirnilar to the patient's pain com- 
plaint 3 - 5 * 6 This referred pain is felt not at the site 
of the trigger-point origin, but remote from it. 
The pain is often described as spreading or radi- 
ating. 7 Referred pain is an important character- 
istic of a trigger point It differentiates a trigger 
point from a tender point, which is associated 
with pain at the site of palpation only (Table 1 )* 

A latent trigger point does not cause spon- 
taneous pain, but may restrict movement or 
cause muscle weakness. 6 The patient present- 
ing with muscle restrictions or weakness may 
become aware of pain originating from a 
latent trigger point only when pressure is 
applied directly over the point. 9 

Moreover, when firm pressure is applied 
over the trigger point in a snapping fashion 
perpendicular to the muscle, a "local twitch 
response" is often elicited. 10 A local twitch 
response is defined as a transient visible or 
palpable contraction or dimpling of the mus- 
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cle and skin as the tense muscle fibers (taut 
band) of the trigger point contract when pres- 
sure is applied. This response is elicited by a 
sudden change of pressure on the trigger 
point by needle penetration into the trigger 
point or by transverse snapping palpation of 
the trigger point across the direction of the 
taut band of muscle fibers. Thus, a classic trig- 
ger point is defined as the presence of discrete 
focal tenderness located in a palpable taut 
band of skeletal muscle, which produces both 
referred regional pain (zone of reference) and 
a local twitch response. Trigger points help 
define myofascial pain syndromes. 

Tender points, by comparison, are associ- 
ated with pain at the site of palpation only, are 




FIGURE 1. Most frequent locations of myofascial trigger points. 



not associated with referred pain, and occur in 
the insertion zone of muscles, not in taut 
bands in the muscle belly. 8 Patients with 
fibromyalgia have tender points by definition. 
Concomitandy, patients may also have trigger 
points with myofascial pain syndrome. Thus, 
these two pain syndromes may overlap in 
symptoms and be difficult to differentiate 
without a thorough examination by a skilled 
physician. 

Pathogenesis 

There are several proposed histopathologic 
mechanisms to account for the development 
of trigger points and subsequent pain pat- 
terns, but scientific evidence is lacking. Many 
researchers agree that acute trauma or repeti- 
tive microtrauma may lead to the develop- 
ment of a trigger point. Lack of exercise, pro- 
longed poor posture, vitamin deficiencies, 
sleep disturbances, and joint problems may 
all predispose to the development of micro- 
trauma. 5 Occupational or recreational activi- 
ties that produce repetitive stress on a specific 
muscle or muscle group commonly cause 
chronic stress in muscle fibers, leading to trig- 
ger points. Examples of predisposing activi- 
ties include holding a telephone receiver 
between the ear and shoulder to free arms; 
prolonged bending over a table; sitting in 
chairs with poor back support, improper 
height of arm rests or none at all; and moving 
boxes using improper body mechanics. 11 

Acute sports injuries caused by acute sprain 
or repetitive stress (e.g., pitchers or tennis 
elbow, golf shoulder), surgical scars, and tis- 
sues under tension frequently found after 
spinal surgery and hip replacement may also 
predispose a patient to the development of 
trigger points. 12 

Clinical Presentation 

Patients who have trigger points often 
report regional, persistent pain that usually 
results in a decreased range of motion of the 
muscle in question. Often, the muscles used 
to maintain body posture are affected, namely 
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Trigger Points 



the muscles in the neck, shoulders, and pelvic hypersensitivity in the gluteus maximus and 

girdle, including the upper trapezius, scalene, gluteus raedius often produces intense pain in 

sternocleidomastoid, levator scapulae, and the low back region. 15 Examples of trigger- 

quadratus lumborum. 13 Although the pain is point locations are illustrated in Figure 1 . ,6 
usually related to muscle activity, it may be 

constant. It is reproducible and does not fol- Evaluation 

low a dermatomal or nerve root distribution. Palpation of a hypersensitive bundle or 
Patients report few systemic symptoms, and nodule of muscle fiber of harder than nor- 
associated signs such as joint swelling and mal consistency is the physical finding most 
neurologic deficits are generally absent on often associated with a trigger point. 10 Local- 
physical examination. 14 ization of a trigger point is based on the 
In the head and neck region, myofascial physician's sense of feel, assisted by patient 
pain syndrome with trigger points can mani- expressions of pain and by visual and palpa- 
fest as tension headache, tinnitus, temporo- ble observations of local twitch response. 10 
mandibular joint pain, eye symptoms, and This palpation will elicit pain over the pal- 
torticollis. 15 Upper limb pain is often referred pated muscle and/or cause radiation of pain 
and pain in the shoulders may resemble vis- toward the zone of reference in addition to a 
ceral pain or mimic tendonitis and bursi- twitch response. The commonly encountered 
tis. 5 * 16 In the lower extremities, trigger points locations of trigger points and their pain ref- 
may involve pain in the quadriceps and calf erence zones are consistent. 8 Many of these 
muscles and may lead to a limited range of sites and zones of referred pain have been 
motion in the knee and ankle. Trigger-point illustrated in Figure Z 10 




A. Peripheral B. Mostly central C. Local 



FIGURE 2. Examples of the three directions in which trigger points (Xs) may refer pain (red). (A) Peripheral projection of 
pain from suboccipital and infraspinatus trigger points. (B) Mostly central projection of pain from biceps brachli trigger 
points with some pain in the region of the distal tendinous attachment of the muscle. (C) Local pain from a trigger point 
In the serratus posterior inferior muscle. 
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No specific laboratory test, imaging study, or interventional 
modality such as electromyography or muscle biopsy has 
been established for diagnosing trigger points. 



No laboratory test or imaging technique 
has been established for diagnosing trigger 
points. 9 However, the use of ultrasonography, 
electromyography, thermography, and mus- 
cle biopsy has been studied. 

Management 

Predisposing and perpetuating factors in 
chronic overuse or stress injury on muscles 
must be eliminated, if possible. Pharmaco- 
logic treatment of patients with chronic mus- 
culoskeletal pain includes analgesics and 
medications to induce sleep and relax mus- 
cles. Antidepressants, neuroleptics, or non- 
steroidal anti-inflammatory drugs are often 
prescribed for these patients. 1 

Nonpharmacologic treatment modalities 
include acupuncture, osteopathic manual 
medicine techniques, massage, acupressure, 
ultrasonography, application of heat or ice, 
diathermy, transcutaneous electrical nerve 
stimulation, ethyl chloride Spray and Stretch 
technique, dry needling, and trigger-point 
injections with local anesthetic saline, or 
steroid. The long-term clinical efficacy of 
various therapies is not clear, because data 
that incorporate pre- and post-treatment 
assessments with control groups are not 
available. 

The Spray and Stretch technique involves 
passively stretching the target muscle while 
simultaneously applying dichlorodifluoro- 
methane-trichloromonofluoromethane (Flu- 
ori-Methane) or ethyl chloride spray topi- 
cally. 5 The sudden drop in skin temperature is 
thought to produce temporary anesthesia by 
blocking the spinal stretch reflex and the sen- 
sation of pain at a higher center. 5 - 10 The 
decreased pain sensation allows the muscle to 
be passively stretched toward normal length, 



which then helps to inactivate trigger points, 
relieve muscle spasm, and reduce referred 
pain. 5 

Dichlorodifluoromethane-trichloromono- 
fluoromethane is a nontoxic, nonflammable 
vapor coolant spray that does not irritate the 
skin but is no longer commercially available 
for other purposes because of its effect in 
reducing the ozone layer. However, its use is 
safer for both patient and physician than 
the original volatile vapor coolant, ethyl chlo- 
ride. Ethyl chloride is a rapid-acting general 
anesthetic that becomes flammable and ex- 
plosive when 4 to 15 percent of the vapor is 
mixed with air. 10 Nevertheless, ethyl chlo- 
ride remains a popular agent because of its 
local anesthetic action and its greater cooling 
effect than that of dichlorodifluoromethane- 
trichloromonofluororaethane. s 

The decision to treat trigger points by man- 
ual methods or by injection depends strongly 
on the training and skill of the physician as 
well as the nature of the trigger point itself. 10 
For trigger points in the acute stage of forma- 
tion (before additional pathologic changes 
develop), effective treatment maybe delivered 
through physical therapy. Furthermore, man- 
ual methods are indicated for patients who 
have an extreme fear of needles or when the 
trigger point is in the middle of a muscle belly 



TABLE 2 

Equipment Needed for 
Trigger-Point Injection 



Rubber gloves 
Gauze pads 

Alcohol pads for cleansing skin 
3- or 5-mL syringe 

Lidocaine (Xylocaine, 1 percent, without 
epinephrine) or procaine (Novocain, 1 percent) 

22-, 25-, or 27-gauge needles of varying lengths, 
depending on the site to be injected 

Adhesive bandage 

Information from references 10 and 18. 
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TABLE 3 

Contraindications to Trigger-Point Injection 

Anticoagulation or bleeding disorders 
Aspirin ingestion within three days of injection 
The presence of local or systemic infection 
Allergy to anesthetic agents 
Acute muscle trauma 
Extreme fear of needles 

Information from references 10 and 18. 

not easily accessible by injection (i.e., psoas 
and iliacus muscles). 10 The goal of manual 
therapy is to train the patient to effectively 
self-manage the pain and dysfunction. How- 
ever, manual methods are more likely to 
require several treatments and the benefits 
may not be as fully apparent for a day or two 
when compared with injection. 10 

While relatively few controlled studies on 
trigger-point injection have been conducted, 
trigger-point injection and dry needling of trig- 
ger points have become widely accepted. This 
therapeutic approach is one of the most effec- 
tive treatment options available and is cited 
repeatedly as a way to achieve the best results, 5 

Trigger-point injection is indicated for 
patients who have symptomatic active trigger 
points that produce a twitch response to pres- 
sure and create a pattern of referred pain. In 
comparative studies, 17 dry needling was 
found to be as effective as injecting an anes- 
thetic solution such as procaine (Novocain) 
or lidocaine (Xylocaine). 10 However, post- 
injection soreness resulting from dry needling 
was found to be more intense and of longer 
duration than the soreness experienced by 
patients injected with lidocaine. 10 

One noncontrolled study 17 comparing the 
use of dry needling versus injection of lido- 
caine to treat trigger points showed that 
58 percent of patients reported complete 
relief of pain immediately after trigger- 
point injection and the remaining 42 per- 



Injection with lidocaine has been shown to be effective in 
patients who have symptomatic active trigger points that 
produce a twitch response to pressure and create a pattern 
of referred pain. 



cent of patients claimed that their pain was 
minimal (1-2/10) on the pain scale. Both 
dry needling and injection with 0.5 percent 
lidocaine were equally successful in reduc- 
ing myofascial pain. Postinjection soreness, 
a different entity than myofascial pain, often 
developed, especially after use of the dry 
needling technique. 17 These results support 
the opinion of most researchers that the 
critical therapeutic factor in both dry 
needling and injection is mechanical dis- 
ruption by the needle. 110 

TECHNIQUE OF TRIGGER-POINT INJECTION 

Trigger-point injection can effectively inac- 
tivate trigger points and provide prompt, 
symptomatic relief. Table 2 lM outlines the 
necessary equipment for trigger-point injec- 
tion. Contraindications to trigger-point 
injection are listed in Table 3 t0tt * and possible 
complications are outlined in Table 4, 

Preinjection. Increased bleeding tendencies 
should be explored before injection. Capillary 
hemorrhage augments postinjection soreness 
and leads to unsightly ecchymosis. 10 Patients 

TABLE 4 

Complications of Trigger-Point Injections 

Vasovagal syncope 
Skin infection 

Pneumothorax; avoid pneumothorax complications 
by never aiming a needle at an intercostal space. 

Needle breakage; avoid by never inserting the 
needle to its hub. 

Hematoma formation; avoid by applying direct 
pressure for at least two minutes after injection. 
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should refrain from daily aspirin dosing for at 
least three days before injection to avoid 
increased bleeding. 

The patient should be placed in a comfort- 
able or recumbent position to produce mus- 
cle relaxation. This is best achieved by posi- 
tioning the patient in the prone or supine 
position. This positioning may also help the 
patient to avoid injury if he or she has a vaso- 
vagal reaction. 18 

Needle Selection, The choice of needle size 
depends on the location of the muscle being 
injected. The needle must be long enough to 
reach the contraction knots in the trigger 
point to disrupt them. A 22-gauge, 1.5-inch 
needle is usually adequate to reach most 
superficial muscles. For thick subcutaneous 
muscles such as the gluteus maximus or 
paraspinal muscles in persons who are not 
obese, a 21 -gauge, 2,0-inch needle is usually 
necessary. 10 A 21-gauge, 2.5-inch needle is 
required to reach the deepest muscles, such as 
the gluteus minimus and quadratus lumbo- 
rum, and is available as a hypodermic needle. 
Using a needle with a smaller diameter may 
cause less discomfort; however, it may pro- 
vide neither the required mechanical disrup- 
tion of the trigger point nor adequate sensi- 
tivity to the physician when penetrating the 
overlying skin and subcutaneous tissue. A 
needle with a smaller gauge may also be 
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deflected away from a very taut muscular 
band, thus preventing penetration of the trig- 
ger point. The needle should be long enough 
so that it never has to be inserted all the way 
to its hub, because the hub is the weakest part 
of the needle and breakage beneath the skin 
could occur. 6 

Injection Solutions. An injectable solution 
of 1 percent lidocaine or 1 percent procaine is 
usually used. Several other substances, 
including diclofenac (Voltaren), botulinurn 
toxin type A (Botox), and corticosteroids, 
have been used in trigger-point injections. 
However, these substances have been associ- 
ated with significant myotoxfcity. 1<U9 Pro- 
caine has the distinction of being the least 
myotoxic of all local injectable anesthetics. 10 

Injection Technique. Once a trigger point 
has been located and the overlying skin has 
been cleansed with alcohol, the clinician iso- 
lates that point with a pinch between the 
thumb and index ringer or between the index 
and middle finger, whichever is most com- 
fortable (Figures 3a and 3b). Using sterile 
technique, the needle is then inserted 1 to 
2 cm away from the trigger point so that the 
needle may be advanced into the trigger point 
at an acute angle of 30 degrees to the skin. 
The stabilizing fingers apply pressure on 
either side of the injection site, ensuring ade- 
quate tension of the muscle fibers to allow 
penetration of the trigger point but prevent- 
ing it from rolling away from the advancing 
needle. 10 The application of pressure also 
helps to prevent bleeding within the subcuta- 
neous tissues and the subsequent irritation to 
the muscle that the bleeding may produce. 
The serious complication of pneumothorax 
can be avoided by refraining from aiming the 
needle at an intercostal space. 

Before advancing the needle into the trigger 
point, the physician should warn the patient 
of the possibility of sharp pain, muscle twitch- 
ing, or an unpleasant sensation as the needle 
contacts the taut muscular band. 17 To ensure 
that the needle is not within a blood vessel, the 
plunger should be withdrawn before 
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FIGURE 3. Cross-sectional schematic drawing of 
flat palpation to localize and hold the trigger 
point (dark red spot) for Injection. (A, B) Use of 
alternating pressure between two fingers to 
confirm the location of the palpable nodule of 
the trigger point (C) Positioning of the trigger 
point halfway between the fingers to keep it 
from sliding to one side during the injection. 
Injection is away from fingers, which have 
pinned down the trigger point so that it can- 
not slide away from the needle. Dotted out- 
line indicates additional probing to explore for 
additional adjacent trigger points. The fingers 
are pressing downward and apart to maintain 
pressure for hemostasis. 
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The needle should be inserted 1 to 2 cm away from the trig- 
ger point and slowly advanced at a 30-degree angle to the 
skin into the area of pain. 



injection. A small amount (0.2 mL) of anes- 
thetic should be injected once the needle is 
inside the trigger point. The needle is then 
withdrawn to the level of the subcutaneous 
tissue, then redirected superiorly, inferiorly, 
laterally and medially, repeating the needling 
and injection process in each direction until 
the local twitch response is no longer elicited 
or resisting muscle tautness is no longer per- 
ceived (Figure 3c). 10 

Post-injection Management. After injection, 
the area should be palpated to ensure that no 
other tender points exist. If additional tender 
points are palpable, they should be isolated, 
needled and injected. Pressure is then applied 
to the injected area for two minutes to pro- 
mote hemostasis. 10 A simple adhesive ban- 
dage is usually adequate for skin coverage. 

One study 20 emphasizes that stretching the 
affected muscle group immediately after 
injection further increases the efficacy of trig- 
ger point therapy. Travell recommends that 
this is best performed by immediately having 
the patient actively move each injected mus- 
cle through its full range of motion three 
times, reaching its fully shortened and its fully 
lengthened position during each cycle. 10 

Postinfection soreness is to be expected in 
most cases, and the patient's stated relief of 
the referred pain pattern notes the success of 
the injection. Re-evaluation of the injected 
areas may be necessary, but reinjection of the 
trigger points is not recommended until the 
postinjection soreness resolves, usually after 
three to four days. Repeated injections in a 
particular muscle are not recommended if 
two or three previous attempts have been 
unsuccessful. Patients are encouraged to 
remain active, putting muscles through their 
full range of motion in the week following 
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trigger-point injections> but are advised to 
avoid strenuous activity, especially in the first 
three to four days after injection. 10 
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>$%3immrtf' t. Labeling of crystalline botulinum A toxin has been done with 
;ij A ^|^by.- aid of the olxloramme T method. Tlie neurotoxic component is well 
f^Y^m^^* whereas the hemagglutinin undorgooa phyBiooohomioai allerafciona. 
4^ftpMMr "mth labeled nor -with unlabeled toxin, heraa^lntinating power parallels 
f& Jffl^4nain protem neah. 

'^rlrfs^ >Teiiro toxin, homogeneous in gel filtration, is bound to eynaptosomes from 
iVUfci*t*ram. Cold toxin competes with labeled toxin, and antitoxin or neuraminidase 
|/ i ly^iiafly remove the bound neurotoxin. 

g r;w;-3<;tTpon intramuBcular injection, some ituhoaotivifcy fa recovered in the 
V}&'jjjfo&&to par* 8 °* Bpiual cord. Antitoxin proyents the aaoenfc 

S jr.;fnfe similarities between tetanus and botulinum A neurotoxins are stressed. 
" I 'giy toorda: Botulinum A - Tetanim - Neurotoxin - Hemagglutinin - 




/J?he neurotoxins of elostridium botulinum A and Clostridium tetani 



=,^a5Mpo many properties. Their molecular weights are in tho same range, 
| y^^it actions at the peripheral neuromuscular synapses are quite 
L /^HhmJor, their effects last extremely long, and they are the most 
5\;|.^9tent toxins ever found. They differ by the predominance of peripheral 
i-^'Jispbna in botulism whereas tetanus toxin exerts its effects, under tbc 
P% co nditi <m»» ft* the central level (see Mellsnby el aJ M 1973), The 
?. i;.^aehtk>n whether botulinum ioxin nan bo fixed to CNS matter, and 
i '} ;^peeialry to gangliosides, is still coutrovcrsiaJ. In contrast to Simpson 
>riW:R«gport (1971a, b), Van Heyningen and MeUanby (1973) and 
l.^.W^"^ et al VMS) Med to ob 3orve an inaotivation by gangjiosides 
^ complexes, and Coleman (1924) oould not 

•j- ^wplpduoe the Wassennonn-Takaki-pbenomBnon with botulinum toxin, 
f ' .;iift;ifte fixation by brain matter. 

^ / ; v. &0V ^ 0U9 investigations in this laJboratory (sec Habermann and 
v >:&^beck, 1973) shed new light on the pharmacodynamics and pharma- 
: ;.ocifcjnetics of tetanus toxin. Botulinum toxin was included into these 
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wtudies "because we expected new insights into its mode of action by aid • 
of the techniques developed for tetanus toxin. 

Material and Methods \ 
Botulinum Toxin. Two samples, freeze-dried from crystalline toxin, have been : 
obtained from Br. E. J.Hchante, University of Wisconsin, Madison (US. A.). >' 
The first sample won kept lor several yours in the cold room and had its LT) Sa • 
(mouse, b.o0 near 4.^ ng/kg. Tub toxin was used for pilot Btudiea, and gave res alt* .;• 
indistinguishable from those "with the second sample. The latter had been freshly ; . 
prepared, and ita LrD ro was 3.0 ng/kg, which is close to that mentioned by Br. ? 
Schontz (3.3X10 7 mouse LD^/tag JS). The toxicity was not altered when wo '■■ 
froze tiio eolation quickly with acetonc-COj and kept it for at least aorne months • 
at — 2tf*C. So we preserved the toxm by that way and tliawed ali quota when nsftdod , 
Protein content wa* measured according to Lowry ei al (tftfil). When only ' 
very small ainocntB wre at disposal, dilutions or toxin were excited at 285 no 
end their fluoreacenos meaaured at 350 nrn in a, Aminco-Bowman BpcctroHuorimetar. 

Toxicity was measured in NMIU mice, own brood, by subcutaneous injection. ^ 
into the neck region.— The neural Haeonfc of toxin was studied in Wistar rats, own ' 
breed, weighing between 200 g and SDOg. Labeled toxin, ecrnivalent to about 
flOO mouao-LD per 100 g rat, was injented into one m. gastrocnemius or one ibrelitnb 
of rate. They were killed and dissected about 20 h later. 

Vov htmagglutinatuxt assays dilutions (0.1 ml) of the toxin were roado in 
phQflplmte-bqffered saline (PBS) containing 0.1% bovine serum albomin, and mixoa 
with the same volume of 1% (▼/*) washed rabbit erythrocyte* in PBS. The titer : 
w« read about 2 h later. The minimum detectable concentration of original toxin : 
was in the range of 100 ng/ml. 

8yrtaplo6amc9 were prepared from rat brain according to Whittaker 
All dikUioM were made, if not otherwise stated, in a mixture consisting of 
0 volumes of saline and 1 volume of 0.5 M sodium phosphate butter pH 7.5 (i'Bfi), 
with 0.1% (w/v) bovino scrum albumin (Behringwarke, Marburg, trocken, roinst) ) 
added. 

Results » 
1. Labeling of BotulinwM Toxin ■ 

Crystalline botubnum toxin is known to consist of a neurotoxin and '< 
some hcrnagglutinins fDa«Gupta and Boroff, 1968). The material was ; 
scarce and the label could be used as an additional parameter during separa. ; 
tion. Therefore we decided to label the crystalline toxin first and then to 
separate its iodinated components by gel filtration. Initial experiments 
with non-Iabolod crystalline toxin already had shown that tbB 
hemagglutinin poak is not homogeneous, smoe in any case the maximum 
of hemagglutination preceded that of protein (Fig. 1). 

Labeling was done as previously described for tetanus toxin (Haber- 
mann, 1970) by aid of cMorarninc T (Greenwood et al t 1963). Whereas 
tetanus toxin had always lost some toxicity on labeling (see Habennann, 
1972), botuKnum toxin tolerated it without measurable Iosb of activity. 
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tfaterinl and Methods 

mples, frieze-dried from orystaJlino toxin, have been 
tantz. University of Wisconsin, Madison (Tj.cJ.A-), 
»r several years In the oold room and had its KD W 
'his toxin was used for pilot atudiea, and gave result* 
with the second sample. The Jotter had been freshly 
1.0 ng/kg, which is oloso to Uiat mentioned by Dr, 
W ni 8 N). The toxicity was not altered when w& 
h accfone-CO, and kept it for at leant Home months 
I toxin by that way and thawed aliquets when needed. ; 
mred according to Lowry et ai. (1D51). When only 
disposal, dilutions of toxin were excited at 285 nni . 
d at 350 rim in a Ai n iuc o- Bowman spectrofluorimet er. : 
NMBI mite, own breed, by subcutaneous injection : 
ural ascent of toxin was studied in Wistsr rats, owji ■ 
1 B n^d 260 g, Labeled toxin, equivalent to about j 
•as injected i nto one m . gostrocnem lua or one ibretimb ' 
dissected about 20 h later. 

\ys dilutions (O.lml) cf the toxin wore made in 
3) containing 0.1% bovine serum albumin, and mixed '. 
(v/v) washed rabbit erythrocytes in i'BH. The titer 
minimum detectable concentration of original toxin 

)d from rat brain according to Whittakcr (1969). 
if not otherwise stated, in a mixture consisting of * 
me of 0.0 M eodium phosphate buffer pK 1J$ (PBS), 1 
l albumin (Behringwerke, Marburg, truuken, reinat) 

Bosults 
Labeling of Batuttnttm Toxin 
oxin is known to consist of a neurotoxin and :. 
tGupta and Boroif, 1968). The material was I 
•used aa an additional parameter during sepm- : l 
to label the crystalline toxin first and then to * 
ponents by gel filtration. Initial experiments * 
line toxin already had shown that the ; 
lomogeneous, since in any case the maximum I 
led that of protein (Fig. 1 ). 
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Ifig.1. Gel filtration of unlabeTed botulinum toxin. Crystalline toxin (100 uv) was 
dissolved in 1 mi buffer solution (0.05 M Tris-HCl, pH 8.0, + 0.1 M Kd) and filtered 
at room temperature through a Ssphadex (2-200 column (1.5X70 cm) equilibrated 
with the same solution. 30 drops (i.c 1.8 ml) per fraction were collected, 
Recovery was approximately 11% for the hemagglutuiating activity, and 
approximately 30% with respect to the toxicity, left ordinate: fluoreaoencQ (see 
^Methods") of the cluatea. Hight ordinate: activity eqnivalentB (fig/ml of 
crystalline toxin) 



: ^ jPWare, Carrior-frBe^ to I (corresponding to 2 raCi) in 0.05 M phosphate 
buffer pH 7.5 (100 ul) was kept with 100 pi ohloramino T solution (0.1 mg/ml) in 
same buffer for 1 inm at room temperature. Then crystalline botulinum toxin 

• (f mg/ml in PBS, 10OuJ) was added. After another minute, the reaction was 
• ; stopped with 100 ul sodium metabisulphite (a05 mg/ml) in phosphate buffer, 

y ond 100 ul of sodium iodide (20 mg/ml in water) prevented the non-specific 
. jdsorpKon of the l&hel. Tbe solution was made up to 1 ml with 500 ul Tris-HCl 
. 'buffer as used far the gel filtration experhnentB (sco PJg.l). 
r : In a typical experiment, 30.7% of the radioactivity proved to be pneoipitablc 
..wit* triehloroacetio acid. This would raean a specific overall radioactivity of 
. about 6 mOi/mg protein. It should, however, be mentioned that neurotoxin renres- 
' ents only a fraction of liv-The toxicity remained unaltered (LD^, 2.5-5 ng/kg, 
•V : T mBft# ^ ""^^ was rue fer the liamagglalinaUng potency. 

-Upon gel filtration, the pattern of radioactivity (Fig, 2) approxiroately 
: ^cprresponcled to that of the proteins (see Eig.i). The hemagglutinating 

• power (recovery 53%) was spread over a wide range of fractions which 

at variance with the behaviour before labeling and indicates an 
;> alteration of the hemagglutinins. Toxicity, however, was well preserved 
4V£eoovary 81%) and appeared at the expected place. Considering the 
::: tiverlapping between the neurotoxin and the main component of the 
:: . crystalline material, the oombmed neurotoxio fractions where subjected 
^ io a second gel filtration under the same conditions. In order to avoid 
: : :non-fipecifio adsorption to surfaces, bovino serum albumin (0.1 ml of 
. y* rTauoya-BcIiTiUQdeDerB^ Arofa. Pharmacol., Vol.281 
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Fig.2. Gel filtration of labeled botulinum toxin. The labeled (see p.4p$#L 
crystalline toxin (98 ug) wm subjected to gel filtration as described in VigA. 

ftaotioiw 38—42 were combined and used for further experiment* :||L . 

m 



a 1% solution in PBS) had been given into the collecting vessels Th^|| 
resulting material (recovery of toxicity better than 50%), no^£& 
homogeneous in gel filtration (Kg. 8), was stored in the frozen atntejS| 



With reBpeot to toxicity it was equivalent to about 1 [ig/ml of tb^jtH! 



original crystalline toxin. Some label (up to 15%) amy be detaohe^' " 
during storage* It can be removed without loss in toxicity by ovcrnigb| 
dialysis (Visking tubing) against PBS containing 0.1% sodinm lodidt§| 
and 0.1% sodium mctabiBulphito. 

2. Binding of Labeled Neurotoxin to CNS Matter 
The aJTinity of botulinum toxin A to CNS matter is etill bi 
disputed (see introduction) whereas that of tetanus toxin is be; 
doubt. Thus we tested the labeled neurotoxin with brain matter 
with isolated synaptosomes. Washed brain homogenate from rats ftv 
the toxin to a juBt measurable degree, although better than does lr 
homogenate. It cannot be excluded, however, that not the toxin jtseur 
but an accompanying labeled impurity has been bound. Tho bmding! 
becomes much moro Tjxonouriccd when the homogenate is replaced bj|j 
synaptosomes prepared from rat brain (Table 1). The binding of the labef 
can be prevented or reversed, in descending order, by botulinum anl 
toxin, botulinum toxin, or neuraminidase treatment (Table 2)|f§|| 
Principally the same results have been obtained with tetanus toxiaSf 
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. vPJg.3. iRe-gelfiltration of labeled neurotoxin on Sephodcx G-200. a An aliquot 
.:;;XO?.ml) of the combined fractions Nr. 38-42 (ace Fig.2) was nm through 

:> S^hadex G-200 column (1x68 cm) prevraahed with 0^3 ml 1% bovine 

,/ wum albumin. 10 drop* par glass ($ o)-Note the impurity (arrow), b Purity 

j .Jcnntxol of the labeled neurotoxin^ o) preyio\wly subjected to a re-gelfiltratJon. 

-0.7 ml of the combined fractions of the first re-galftltxatioa (made under the 
conditions of Pig. 2) wae applied to toe 1x68 cm column 



. /^However, no significant binding of botulinum nourotoxin was found 
*1nth gangliosido- core hroaide complex under tho conditions described 
>.(HabeTmann, 1OT3) for tetanus toxin. 

•'*.< 3. AecenS of Labeled Neurotoxin to die Spinal Cord in Eats 
;Y v Tetanus toxin is known for its nenral ascent into the spinal cord 
: >hioh process is crucial for the pathogenesis of looal and probably 
:;0iq of general tetanus. Although the principally peripheral action of 
^bOtuKnum toxin might obscure any considerable role of neural ascent 
'% botulism, we were interested to known whether the many similarities 
. Vbetween the two toxins also refer to their behaviour within the CNS. 
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Table 1. Dase-depandent fixation of labeled botulinnm neurotoxin to RynaptoRomcn, 
The labeled toxin, two times gelflltratert and diaryaed, was diluted 6 times In ovdot 
to give a nominal concentration of 0.2 ug/ml. 0.06 ml of the labeled toxin solution 
(corresponding to 7CO cpw) waB mixed with 0.05 ml 0.5% albumin in PBS either 
with or without 6 ^ unlabeled crystalline toxin. Then 0.2 ml of a preparation of 
braja synaptcBoiues (110 frig protein/ml m sucrose) woe added and kept for 2h 
at room temperature. Since Uia synaptoaomea tend to agglutinate in flalt solutions, 
they con be eentnfuged off at SOOOxg (Kppendorf centrifuge). 0.2 ml of \Z 
ft npernatant(a)and the remaining contend (c) of the vessels were counted for then 
radioaotivitiee and the radioaotivifcy bound (b) was calculated accordfng to the 
formula 0 s= a — O.Ga 



as 



Amount of synaptosomal 
protein added frig) 



CrystaUbic toxin 
added <ug) 



% radbactivity 
bound 



22 
22 
6.5 

to 

1A 
1.4 

0.S5 
0.35 
0.088 
0.08A 

0 (sucrose) 
0 {suisram) 



0 
0 
5 
0 
5 
0 
13 
0 
5 
0 
5 
0 



22.3 
30.0 
13.8 
24.6 
0.6 
13.0 
7.7 
5.9 
7.2 
0.0 
fl.4 
3.9 



Toxt 




to 




7 

Segment 

Kg, 4 a and b. Radioactivity in the spinal cord following application of labeled 
toxin wit* and without antitoxin. Ordinate: opm/g WW in the respective spinal 

segments (lam length, numbered from caudal to cranial). i> = o,05; 

^ — <M>1. a Toxin injected into the hind limb without and with 

*°7i! °* autlto * hx injected into the foxclimb. b Toxin injected into the foxoliuib 

without (Cr o) and with (x- x) antitoxin injected into the hind limK 

The animals were killed by ex Bang a [nation in ether anesthesia 24 h alter toxin 

application 



.: io 82 

0>d4 
(Bahi 
-Abon: 
Jocal 

limb- 
injeot 
cord. 
Vonia; 
tfaema 
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, F»™ntion (a) and reversion (©) of binding of labeled botulinum neuro- 

lM;fM1? : toxin to synaptosomal 

m^^mpen^ of eynaptoaomea (t mg protein/ml; 0-2 ml) waa incubated at room 
tl^^kture with dilutions (0.05 mil of nnToh«i«»i} /^™* Q !i;„ A — a *. • 



ssi^ax^rr* — - * * ,„ r°5 ' ' wua ^uu^witi room 

^iplpiP^ turo ™* dilutl0n5 f°- os of unlabeled crystalline botulimim A toxin, 
^Mt#^ ::tetulini,m a,ntitolin (^ittg-Werke, Marburg; 750 IE/ml) made in VhS 
■i?#|^tjiaing »»vine serum albumin. The nemtuniniaaBo (3.2.1.18? 500 E/ml, 

' ^J^fe-We*©, Marburg) was diluted in 0.05 M sodium aoetate buffer, pH 6.5, 
5^%^iuins Omg/ml NaCl and 1 mg/ml CaOl,. lh later, a dilution (0.05 ml) of 
- : St®^" botqlinum A ^untoxm in saline, corresponding to 170 cpm was added, 
U&^^&t**"** ""a**** 1 for another hour, and centrifuged at room temper a turo 
• , >. (Epoendorf ocnLrif qool ahnn t ttnnn v «i 



al CrystalHno toxin 


% radioactivity 


added (ug) 


bound 


5 


22.3 


0 




6 


13.8 


0 


2t>ff 


6 


0.6 


0 


J 3.0 


5 


7.7 


0 


9.9 


5 


7.2 


0 


8.9 


n 


0,4 


0 


3.0 



(Kppendorf centrifuge, about SOOOxgJ 
%t#$&turcfl and incuhations were as in (a); howaver, tho radioaotive solution was 
t^^ed.flrat, and 1 h later followed by cold i 



toxin, antitoxin, or neuraminidase. All 
incubations were performed at room temperature 



in 



Amount 
added 


% bound 




a (Prevention) 


b (Rovorakm) 




13.7 


1G.3 


0.6 


25.0 


31.3 


0.06 ug 


20.3 


35.8 


3.75 U 


0 


6.0 


038 U 


0 


10.0 


OL038TJ 


16.6 


30.5 




31.7 


341 


75 U 


7.0 


13.3 


7.5 U 


7.7 


18.6 


0.7fi IT 


29.3 


35.3 




33.8 


35.8 
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Segment 

in the spinal cord following application of labeled 
oxin. Ordinate; cpm/g WW in the respective spinal 

nbered from caudal to oranial). P = 0.05; 

sted into the hind limb without (o O) and with 

ato the forelimb. b Toxin injected into the foroUmh 

. (x x) antitoxin injected into tho hind limb- 

exaangulnatlon in ether anesthesia 24 h after toxin 
application 



?oxin {cold) 
jkkfr(cold) 
Z '^o^n (cold) 
. / : ■Sncitoxin 
l-i ^Antitoxin 
; '• -intifioxin 
i v > .$38 with albumin 
Y : ]J^tfaminidase 
:.. .. KBUt^inidaae 
Senrominidase 
r- ■ i^ioatote buffer 

m§m 



; i rjfeiffi'dad* dialyzcd botnlirxum toxin (about 0.2 ftg/ml, corresponding 
:.^.ffi«200cpm/ml, 97,0% protedn^ound radioactivity) waa injected into 
&..^fc flr fcte left gaatoocnemxus or Uie laf i foreleg of rats in a vohuno of 
: iK2 ml/100 g body weight. In other animals, 0.1 ml/100 g antitoxin 
<v^ehrmg-Werke, Marburg) was injected into the crossed extramity. 
♦< 4bout 24 h later, the animals without antitoxin displayed massive 
• local botulism. All animals were killed and their spinal cords 
L l^oved. As shown in lfig.4, injection of labeled toxin into the hind 
: Jgnb causes radioactivity to appear in the lumbar cord, whereas 
; Anjeptlon into the forelimb pushes Borne radioactivity into the cervical 

corj. Antitoxin given simultaneousiy into the crossed extremity pre- 
^SB* 8 botl1 processes. The amounts of toxin present in the nerves 

themselves were too small as to allow conclusions. 



Mm 
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Discussion 

Labeling of bofculinum toxin is feasible with negligible losses in toxi. 
oity. Sunultaneously with our work, Boroff and Shu-Chen (1973) 
labeled the purified neurotoxin of Clostridium botulintua A with 13I I. 
In the workable range, at Jca^t 80% of the original toxicity had remained 
which ib in good agreement to our findings with crystalline toxin, Botu- 
linum A neurotoxin is of higher stability against iodination than tetany 
toxin. The latter toxin always Buffers losses as large as 1 / a to 3 / d of the 
original toxicity (see Elabermann, 1072). 

Gel filtration of crystalline toxin reveals that at least throe different 
components, were present. Heniagglutinating power appeared first and 
was followed by a non-identified fraction which accounted for most 
of the protein present. Toxin appeared as a shoulder at the decline of the 
latter peak and could be resolved by re-gal filtration. Alter iodination, 
the hemagglutinin peak was considerably broadened and extended 
until the neurotoxin emerged from the column. It is still to be 
assessed whether the hemagglutinin is a protein fundamentally 
different from the main component of the crystalline toxin. Alternatively, 
tho hemagglutinin might be composed of subunits, and its potency 
might depend on the number of uubunits attached. This would explain 
why the maximum of unlabeled hemagglutinin appears At the high- 
moleoular weight edge of the main peak. With the labeling process, the 
subunifc structure might be disrupted, which should canso the hemag- 
gmtinating power to spread over a broad range of molecular weights, 
In any case, labeling the hemagglutinin did not give results as elcarcut |^||£&anw 
as obtained with labeled neurotoxin, R?>^huoi 

The binding studies reported are still incomplete. Nevertheless, it 3${fffifei^] 
is already evident that Botulinum toxin is able to interact with. 'S^gsgvBeai 
aynaptoaomcs, and that this process may be partially reversed upon 
treatment with neuraminidase or antitoxin- Although central effecta ^^^^ 
of botulinum toxin are of minor importance in botulism, binding to W$M : frhnj 
synaptoaomea may beoomo a useful tool for elucidating the mode of &IJig£^ 
action of the toxin. Whether this is a specific fixation! a specific' f^l^fetrua 
deactivation or a non^specaJfic inactivation (van Heyningen and I^^Jfhar 
Mellanby, 1073), remains to be debated. 



aid tip 

, -boti 
'"' . •§bJema 

lyp^auj 

I"*-: §1* •"•'.cryEi 
i 4£ -chrc 



Botulinum, toxin A shares ite neural ascent with tetanus toxin, and p;|;£2^_ 
some fixation seems to occur within the corresponding segments of the If^jpapij, c 
spinal cord. We do not know whether this is merely an oddity of the |^|fewnti 
toxin or whether the neurotoxin exerts any spinal effects usually hidden jjj ^IpUanby 
by the peripheral ones. However, binding seems not to be a prerequisite 
of an action of the toxin. For instance, we did not find any accumulation- 
of the labeled neurotoxin within the endplate region of the 
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^iaphragm bathed in toxin solution in vitro and autoradiegraphed 
v thereafter (unpublished). It also could be questioned whethor the spinal 
J^eiiriohTnent in vivo is, in the case of bofculinum A neurotoxin, as 
;;;^3oino as with tetanus toxin, deviously we injeoted labeled tetanus 
'% antitoxin in amounts exceeding, by weight and radioactivity applied, 
V^jthe amountB of botuHnum neurotoxin used at present. No spinal 
;] :?^cumuJation took place, although the moleoulai 1 weights of the 
• v-iiiiimune globulins Q and A are very close to thoso of the botulinum A 
>|aAd tetanus ncurotoxina {Habcrmann, 1970). Even a non-specific 
: ^interaction between botuhnum toxin A and spinal cord would deserve 
Special interest oonsidering its extreme potency. 

Admairtedffmtnts. I »m indebted to Dr. Schauta foe hiflgeneroua gifts of 
o^rbtBlimim A toxin. Dr. Baker for tho iodination, and Mr*. Heifer for exooUont 
;^:teohnical help. The work was supported hy the Deutseho Fopa^nngBgeniainwbaft 
..viand the Bundeainneraninlaterioa. 
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